We evaluate the applicability of a reverse osmosis (RO) system that combines powdered activated carbon (PAC) and ultrafiltration (UF) to treat the effluent discharged from tannery wastewater treatment plants. Conventional treatment processes such as neutralization, clariflocculation, and biological processes are used to clean the effluent before feeding to the PAC and UF combined RO system. The efficiency of the combined system was evaluated using the chemical oxygen demand Mn (COD Mn ), color, pH, turbidity, total nitrogen, total phosphate, and conductivity. The PAC was effective in greatly reducing the COD Mn and color. The turbidity and silt density index of the UF permeate satisfied the water quality indices required for the RO feed. The RO system was constantly maintained at approximately 75% RO recovery, and the RO permeate satisfied the water quality requirements for reusing the processed water. Therefore, the PAC-UF combined RO system can be used to process effluent discharged from tannery wastewater treatment plants for reuse.
INTRODUCTION
The main objective of this study was to investigate the performance of PAC and UF pretreatment in an RO system, and to evaluate the subsequent reuse of the effluent discharged from tannery wastewater treatment plants.
METHODS
Commercial PAC was purchased from Shin Ki Chemical Ind. Co. Ltd and was used without further purification. This work comprises three stages: (1) PAC adsorption, (2) pretreatment (UF system), and (3) the RO system. The UF permeate was collected, stored in the 1 m 3 tank, and periodically fed using a high pressure pump to a pilotscale RO system. The RO system operated in single-pass two-stage mode with a permeate flow rate of 12.3 L/min the PAC dosage, which satisfies the RO requirements of less than 1 NTU and 5, respectively.
The RO system was operated at a feed flow rate of 16.5 L/min and an operational pressure of 9.7 kg/cm 2 . The performance of the RO system was evaluated in terms of the permeate pollutant concentrations and the membrane rejection in terms of conductivity. Figure 5 and Table 2 show data regarding the feed and the streams of permeate and 
